Objective. We aimed to retrieve data on consultations from general practice databases and to develop and use appropriate methods of validation for these data. Method. MIQUEST software was used to retrieve the data from four practices. The data were validated by comparing them with figures generated by practice-based searches, measuring the uptake of recording of consultations over time, and comparing records of consultations in the case notes with those on the practice computers. Results. The required data were retrieved from general practice databases, but the path to success was difficult, and typified by uncertainty and unpredictability. The recording of consultations on the computers of four practices was more complete than the recording in the paper case records. There was a time period in the early months of computer use when the recording of consultations was less complete. There were differences in the completeness of recording consultations between practices, doctors, and patients.
Introduction
In primary care settings, increasing quantities of data are now being collected and held electronically. Databases in primary care therefore offer a rich potential source of data for research. 1 The ease with which this data can be retrieved, and ways in which the data can be interpreted and validated are therefore of importance. Researchers considering using data that have been collected by others for a different reason first need to gain access to the data, 2 and second they need to ascertain the validity of the data-do the data actually record what they purport to record?
As the validity of data is often unknown, it is important to develop appropriate and rigorous methods of validation. Medical records, whether paper or elec-tronic, record events. Records are valid when all events are recorded and all entries in the record signify an event. The researcher must be able to clarify exactly what has been recorded, and what each recording actually means; this is the process of validation. Data from one source may be compared with that from another (e.g. electronic and paper records); although there may be no way of knowing which is the more accurate. In this study, computerized consultation data were compared with written consultation data. Both of these may be regarded as proxies for the consultation-an event in the real world.
The paper describes the process of retrieving and validating large sets of data routinely collected about consultations in four general practices. We were collecting data for a study looking at attendance patterns of a large number of patients from 1990 to 1995. The paper shows how the data were retrieved from the practices, and how difficulties encountered in retrieving the data were overcome. We also demonstrate how the validation process can be designed to address the specific needs of the data sets in a study.
Method Family Practice-an international journal
The data set Our research required a data set that included a date record of all consultations made by every patient on the practice lists between 1990 and 1995, linked to a limited amount of associated information. This included, for all patients fully registered for General Medical Services: sex, dates of birth and death, dates of joining and leaving the practice, the dates of all consultations, where they took place and whom they were with. Practices were approached to determine whether computerized consultation data had been collected, and whether access to these data were possible.
Morbidity Information Query and Export Syntax (MIQUEST) software, 3 
"
1 which anonymizes the data by generating a unique reference code, was used to run the search, facilitated by using an Health Query Language (HQL) 3 interpreter supplied by Egton Medical Information Systems (EMIS).
Uptake of recording of consultations
The practices were uncertain about the reliability of their data in the early months following introduction of their computer systems; the number of consultations recorded per month, over successive calendar years, for each practice was plotted. The graphs were then analysed identifying a learning period after which the number of consultations reached a consistent monthly pattern. Other factors were considered that may have affected the consultation rate or the recording of consultations (e.g. stability of the list size, appointment systems, differing use of the computer). The data relating to this learning period were discarded, and only data subsequent to it were subject to further validation.
Comparison with practice data
The data were compared with figures produced by the practices' own search software for the current list size, the annual consultation rate, the night visit rate, and the workload of each doctor.
Comparison of notes with computer records
As all of the practices endeavoured to keep thorough case notes and computer records of consultations, comparisons of recording between the two were possible. A random sample of patients was selected from each practice, and their paper and computer records matched. The dates of all consultations recorded in the notes were compared with those from the data sets, and vice versa. Continuation sheets and all other relevant documents in the notes were searched. Where discrepancies occurred in the data (either the recording of consultations on the computer but not in the notes, or vice versa), the nature of the contact and the name of the health professional were, wherever possible, identified.
The use of the MIQUEST software, for this type of search, was validated in Practice A, prior to its use in subsequent practices. As it was not known whether the MIQUEST search would identify all the patients and their consultations recorded on the practice computer, two random samples of patients were generated in different ways and compared. Random numbers were used to generate a list from the data set, and case notes were identified by using random numbers to define the position of the notes in the general practice filing cabinets.
As a consequence of the validation in Practice A, and because non-doctor consultations were not recorded in a standard way between the practices, all non-doctor consultations were removed from the data sets of Practices B, C and D. The data sets of Practices B and D contained a number of double consultations, where a second consultation was erroneously recorded with the same doctor on the same day. Consequently, in Practices B, C and D, second and subsequent consultations were removed when patients had more than one consultation in a day.
Results

Description of the practices
Thirty-eight practices were contacted, of which four were recruited. Three other practices had appropriate data; one failed to respond to an initial approach and discussion, one practice was willing to participate but was not eventually recruited, and one was unwilling to provide access to the data. The remaining 31 practices had not collected the required data.
The practices were all stable and well-established gTOup practices, in terms of both the doctors and their patients. Some of the features of the practices are shown in Table 1 . All of the practices endeavoured to keep accurate computer records (using EMIS software) and to maintain complete and thorough A5 ('Lloyd George') notes. The doctors consulted with the computer set to 'consultation mode'; the fact that a consultation occurred was recorded by using the computer during the consultation, or by pressing the return key. There were minor differences in the recording of telephone and third-party consultations. Although recording of home visits was carried out in a variety of ways, each of the practices had an established system of entering the data onto the computer.
Retrieving the data Searching for, and downloading the data was a difficult and time-consuming process. It took 4 months from the first contact with Practice A to obtain the data, and similar difficulties continued with the other practices. Altogether, over 50 telephone calls for assistance were made to the software suppliers, and over 55 visits made to the practices. The reasons for these unexpected difficulties were centred around problems with both the MIQUEST software and the HQL interpreter, compounded by the magnitude of the data. It proved impossible to predict whether the data retrieval would ultimately be successful; how long the entire process would take; how many times the searches would have to be run before they ran correctly; how long it would take to run the searches and download the data; what effect running the searches would have on the normal running speed of the practice computer; or, indeed, what was the best way of downloading the data. Many of these questions were answered during the process, and the best method of downloading the data was only discovered in the fourth practice (transferring the files to the practice's hard disk, 'zipping' them up, and then downloading to floppy disks).
Figures provided by the practices were consistent with those from the data sets. The differences between the list sizes generated by each practice compared with those generated from the data set were small ( Table 1) . The MIQUEST search accurately identified all the patients from the sample derived from the filing cabinets and 100% of their consultations. The software was therefore validated for the purposes of this study.
Uptake of recording of consultations
There were no significant external reasons for changes in the consultation rate in any of the practices. The graphs were therefore taken at face value, and the start dates for useful data analysis points defined. During the first 6-12 months of computer use in each practice, the number of consultations increased until an 'annual cycle' of consultations per month was reached, demonstrating peaks and troughs in certain months of the year, which was consistent between practices (Fig. 1) .
Comparison of case notes with computer records
Two sets of notes were unavailable for the validation process in Practice B, and one in Practice D. From the four practices, eight patients had left the lists and two had died between the end of the study period and time of validation. Thirteen more sets of notes were therefore selected randomly.
The samples of patients from each practice were compared with the full lists of patients for each practice, and found to be representative in terms of age and sex, number of consultations, surgery:visit ratios and the distribution of consultations between doctors.
Consultations that were recorded either in the notes or on the computer, but not on both, were spread evenly over the time period; there was no evidence that the number of discrepancies lessened as time passed. There were up to 10-fold differences in discrepancies between doctors within practices. In Practice A, over 30% of the discrepancies were either practice nurse or community midwife consultations. This became a major reason for removing non-doctor consultations prior to analysis in the other three practices.
The overall recording of consultations in the notes and on computer is shown in Table 2 . For all practices, a larger percentage of visits compared to surgery consultations were not recorded in the notes (Table 3) . In all four practices, doctors were more likely to fail to record consultations with patients who were female, older, and had more consultations. One patient's entire set of continuation sheets was missing, and two other patients had several consecutive continuation sheets missing.
Discussion
There is great potential to use data from primary care for research purposes. However, the problems highlighted here show some of the difficulties that may be encountered, particularly with the use of new software. Data retrieval can be extremely time consuming and difficult, and help may be needed from practices and the software suppliers. The process of retrieving the data was characterized by uncertainty and unpredictability. However, as the use of software such as MIQUEST increases, data retrieval should become easier. MIQUEST has been specifically designed to operate on different general practice software systems, and has the further advantage that, with appropriate safeguards, can be used via a modem link into the surgeries; researchers can therefore access data from a variety of software systems from outside of the surgery.
The four practices in this study may not be typical: they were recording consultations on their computers in 1990, when less than one-third of practices were doing so; 6 furthermore, they were willing to share their data.
Although there were minor differences between practices in how they recorded indirect consultations, all practices recorded face-to-face consultations in the same way. In Practice A, 30% of the discrepancies were made by the practice nurses or community midwives, and was one reason for removing all non-doctor consultations in subsequent practices. This apparent difference in accuracy between nurses and doctors most probably reflects lack of access to either the computer or the notes at the time of consultation, but may warrant further study. Comparisons between the results of Practice A and Practices B, C and D must therefore be undertaken with care, as data from the latter practices did not contain non-doctor or 'same-day' consultations.
Differences in the list sizes generated by the practices and by MIQUEST were small, and were due to a combination of factors including: delays in coding those patients who join, leave or die, a difference of a few days in the calculation of the figures, and coding differences.
The production and analysis of the monthly charts was found to be an integral and useful part of the validation process. We correctly predicted that the charts would provide a simple and graphic representation of the uptake of recording of consultations, in order to exclude data from a time where the reliability of data recording was questionable. There was a remarkable similarity between the practices in the patterns revealed in the graphs. They show a similar learning period of 6-12 months before a 'steady state' was reached in recording consultations.
Some consultations may have taken place that were not recorded either in the notes or on the computer. Similarly, some consultations may have been recorded that did not actually take place. No allowance could be made for either possibility.
As would be expected, those who had more consultations (females and older patients) had more discrepancies. There are several reasons why there were discrepancies in data recording. First, the computer may be unavailable, for example consulting when the computer is turned off, or when on a home visit. Second, the notes may be unavailable, for example if they are in use by another person, they are mislaid or missing, or when patients are seen out of hours. Third, there are issues such as motivation, human error (for example using the wrong patient's records), and forgetfulness, which vary between individuals and practices (highlighted by inter-and intra-practice variations in discrepancies). Our experience is similar to that of a study which found that the success of a computerized record system is dependent upon the users of the system. 7 In each practice, more consultations were recorded on the computer; therefore analysis of computer records is likely to be more complete. These findings are in keeping with two other studies. The first found that 91 % of all consultations were entered onto the computer, with 12% being entered only on the computer. 8 The second was from a study on data recording in four EMIS practices, and found that the computer data were at least as accurate as the manual records for diagnoses, prescriptions and referrals. 9 Furthermore, it has long been established that paper records may be inaccurate and be generally of a low standard. 10 We believe that the findings from this paper have important implications. First, the paper demonstrates an example of using routinely collected general practice data for research, and by doing so helps to confirm Pringle and Hobbs' assertion that large general practice databases can be of sufficient quality to be of value in research. 1 Second, it shows how and why data can be validated; although the methods described may be of use in other settings, the important principle is in designing specific validation tools for individual studies. Third, it confirms the potential of MIQUEST software as a tool for general practice research. Lastly, it has shown the data recording to be sufficiently complete in each of the four practices to permit further analysis of the data for the purposes of our own study.
